AD-A1S3  2M  SVNTHCSIS  OF  STAALE  HICROCflPSlM.ES  FROM  TRENflTODE 
EGGSHELL  COMPONENTS(U)  TEXAS  A  ANO  H  RESEARCH 
FOUNDATION  COLLEGE  STATION  A  R  FICHT  ET  AL.  29  APR  M 
UNCLASSIFIED  NAM14-07-K-0182  F/Q  f/2 


.  Unclassified 


IEC-R'V  CLASS  CA"  ON  0  = 


‘.UMENTATION  PAGE 


a  RE=OR"  3EC- 


2a  StC-RiTy  C-P 


AD-A195  286 


OtC-ASS'^  CA’-G\  DO’A\G^*^' 

NA 


'3  R£j*RiC"vE  vUJ*'  N  C  5 

_ NA _ 

3  - 1 S  "  R  8  -  "  ON  A  V  A  i  l  A  B '  L  ■ "  *  Of  ■JE-  :3' 

Distribution  Unlimited 


a  pER^CRV-NG  DRGANiZA"  ON  pfpCR"  N-VSi 

Texas  A&M  University 


VON  ‘OR 

NA 


6a  NAV.E  OP  PERFORMING  CRGAVZA'GN  bo  j-'-  CE  S-VsOl  'a  NAVE  Of  VCNi'QR  NG  ORGAN  ZA' ON 

Texas  ASM  University  !t  JC0'-r,0'e-' 

NA  Office  of  Naval  Research 


Office  of  Naval  Research 


6c  ADDRESS  Cry  Stare  and  ZlPCode) 

Texas  A&M  Research  Foundation 
P.  0.  Box  3578 


: o  ADDRESS  iC.'fy  Stafe  and  ZIP  Cede) 

800  N.  Quincy  Street 
Arlington,  VA  22217-5000 


Sa  NAVE  OP  =,-ND'NG  SRONSCRiNG 
DRGANiZAT'ON 

Office  of  Naval  Research 


3o  OPP'CE  3vV60l  9  PROCUREMENT  NSTRuMEN"  DENTFCA'ON  NoVBER 
(if  applicable) 

0NR  N00014-87-K-0382 


3c  ADDRESS  (Cry.  State,  ana  Z!P  Code) 


•0  SOURCE  OP  ='-NDtNG  NUMBERS 


800  N.  Quincy  St. 
Arlington.  VA  22217-5000 


PROGRAM 

PROJECT 

"AS< 

WORN  -N'T 

E-EMENT  NO 

NO 

NO 

ACCESS'ON  NO 

61153N 

RR4106 

■ -  nTi.E  (Include  Security  Clarification) 

(u)  Synthesis  of  Stable  Microcapsules  from  Trematode  Eggshell  Components 


12  PERSONAL  AUTHOP<S) 

Allison  R.  Ficht,  J.  Herbert  Waite,  Barbara  L.  Doughty,  W.M.  Kern 


13a  TYPE  OF  REPORT  13b  TIME  COVERED  I "  A  DATE  OF  REPORT  (Year.  Month.  Day)  15  P'GE  COUNT 

annual  ==ov  5/1/8Z.  jo,  J/20/81  4/29/88 


•6  supplementary  notation 


COSA.Tl  CODES 


'8  Su8.SC"  "ERVS  Continue  on  reverse  if  necessary  and  identify  oy  block  numMrl 


SU3-GROo° 


Microcapsule,  Dopa-protei ns ,  trematode,  crosslinks,  eggshell 


'9  ABSTRACT  Continue  on  reverse  <f  necessary  and  identify  by  block  number) 

>  Four  Dopa ■ cont a i n i ng  proteins  have  been  isotated  from  F  asc i o  t  a  hepat i ca  and  purified  to 
homogeneity  (72kd,  31kd,  21kd,  12kd);  the  proteins  are  synthesized  in  the  worm  vitellaria  and 
are  strongly  implicated  as  precursors  of  the  qu i none ■ t a nned  eggshell.  Amino  acid  composition 
of  the  four  proteins  has  been  determined  and  tryptic  fragments  of  the  3 1 k d  and  12kd  have  been 
sequenced.  All  proteins  are  similar  in  solubility  and  isoelectric  point  and  are  extremely 
rich  in  glycine  and  dihydroxyphenylalanine.  Sequence  data  (31kd,  12kd)  indicate  that  modified 
tyrosine  residues  are  flanked  by  glycine  (gly-dopa-gty)  and  that  large  regions  of  polyglycine 
are  present  in  the  protein.  Rabbit  antisera  has  been  utilized  to  isolate  putative  gene  copies 
of  the  20kd  and  3 1  k d  genes  from  newly  synthesized  cDN  A  libraries.  In  addition,  a  battery  of 
monoclonal  antibodies  has  been  raised  against  the  31kd  protein  as  a  tool  to  probe  production 
and  modification  of  the  eggshell  proteins  j_n  vivo  and  j_n  v i tro .  Monoclonal  antibody  developed 
against  components  of  Mehlis1  gland,  uterus,  ootype  and  vitellaria  are  also  being  evaluated. 


20  DISTRIBUTION  .  AVAILABILITY  OF  ASS"RACT 

E'jNCLASSiF'ED'UNLMVirED  □  SAME  AS  RPT  P  D"  C  USCS 


22a  NAME  OF  RESPONSIBLE  NOWiOuAl 

Dr.  Marron 


OO  FORM  1473,  84  MAR  33  APR  edition  may  be  jsed  unti  exnausted 

All  other  editions  are  obsolete 


2-  abstrac*  security  classification 
PD'CuSE-'S  (u) 


22b  TELEPHONE  (/nc/ude  Area  Code)  22 c  OFFiCE  SYMBOL 

(202)  696-4760  0NR 


SECURITY  CLASSIFICATION  OF  THIS  PAGE 


<*] 

‘55 


Synthesis  of  Stable  Microcapsules  from 
Trematode  Eggshell  Components 


Allison  R.  Ficht 

Dept,  of  Medical  Biochemistry  and  Genetics 


Barbara  L.  Doughty 

Dept,  of  Veterinary  Microbiology  and  Parasitology 


Walter  M.  Kemp 
Dept.  Biology 


Texas  A&M  University 
College  Station,  TX  77843 


J.  Herbert  Waite 

Marine  Biology/Biochemistry  Program 
College  of  Marine  Studies 
University  of  Delaware 
Lewes,  DE  19958 


CONTENTS  | 

L. 

Summary . Page  1 

Dopa  Protein  Purification . Page  1 

Probe  Isolation/Application . Page  1,  2 

Gene  Isolation . Page  3 

References . Page  4 

Tables . Page  5 , 6 

Figures . Page  7,8 


Accesion  For  | 

nt:s  cra&i  s 

OTIC  TAB  C 

Unan.to  meed  £ 

Justification 

By . . . 


Ao'i.HbiM/  Code 
;  a.-.j.i  ).«.<  of 

•  •'  \  'v  I 


n._L_ 


Copy 

''SeecTEo 


88  5  03  o0  3 


SUMMARY 


Four  Dopa-containing  proteins  have  been  isolated  from  Fasciola  hepatica  and 
purified  to  homogeneity  (72kd,  31kd,  21kd,  1 2 kd ) :  the  proteins  are  synthesized  in 
the  worm  vitellaria  and  are  strongly  implicated  as  precursors  of  the  quinone- 
tanned  eggshell.  Amino  acid  composition  of  the  four  proteins  has  been  determined 
and  tryptic  fragments  of  the  31kd  and  12kd  have  been  sequenced.  All  proteins  are 
similar  in  solubility  properties  and  are  extremely  rich  in  glycine  and 
dihvdroxvphenylalanine .  Sequence  data  (31kd,  12kd)  indicate  that  modified 
tyrosine  residues  are  flanked  by  glycine  (gly - dopa - gly )  and  that  large  regions  of 
polyglycine  are  present  in  the  protein.  Rabbit  antisera  has  been  utilized  to 
isolate  putative  gene  copies  of  the  20kd  and  31kd  genes  from  cDNA  libraries.  In 
addition,  a  battery  of  monoclonal  antibodies  has  been  raised  against  the  31kd 
protein  as  a  tool  to  probe  production  and  modification  of  the  eggshell  proteins 
in  vivo  and  in  vitro .  Monoclonal  antibody  developed  against  components  of 
Mehlis'  gland,  uterus,  ootype  and  vitellaria  are  also  being  evaluated. 


I.  Dopa  Protein  Purification 

The  major  dihydroxyphenylalanine  containing  proteins  of  Fasciola  hepatica 
(72kda,  31kd,  21kd  and  12kd)  have  been  purified  to  homogeneity  from  adult  worms 
largely  by  virtue  of  their  solubilities  at  neutral  and  acid  pH.  The  31kd  protein 
is  the  most  abundant  DOPA  containing  protein  and  has  been  extensively 
characterized  (1);  fractionation  of  31kd  eggshell  precursor  protein  on  a  borate 
affinity  column  indicates  that  i)  protein  bound  tyrosine  residues  serve  as 
precursor  to  DOPA  residues  and  ii)  a  gradient  of  posttranslational  modification 
(tyrosine  ->  DOPA)  exists  in  the  population  of  precursor  molecules.  Amino  acid 
analysis  on  all  four  highly  purified  proteins  has  also  been  carried  out  (Table  I) 
and  suggests  that  glycine  and  DOPA  are  major  constituents  by  weight  of  all  four 
precursor  proteins.  Three  of  the  proteins  are  also  extremely  aspartate/ 
asparagine  rich  with  a  histidine  predominance  in  the  fourth  protein  (12kda). 
Sequencing  of  tryptic  Dopa-rich  peptides  derived  from  the  31kda  protein  and  also 
from  the  12kda  protein  has  provided  valuable  insite  as  to  the  site  specificity  of 
tyrosine  modification;  in  all  cases  documented,  modified  tyrosine  residues  are 
flanked  by  glycine.  Peptide  sequence  has  also  provided  a  basis  for  synthesizing 
oligomeric  DNA  probes  employed  in  isolating  genes  and/or  confirming  the  identity 
of  cloned  sequences . 


II.  Probe  Isolation/Application 

A.  Oligomeric  DNA  probe  -  In  addition  to  the  previously  constructed  probes 
specific  for  the  31kd  protein  we  have  constructed  a  probe  representing  a  sequence 
within  the  12kd  gene.  The  previously  constructed  oligomeric  probes  were 
extremely  degenerate  due  to  the  presence  of  numerous  glycine  residues  and  as  a 
result  were  not  extremely  useful  in  hybridization  studies;  in  contrast  the 
peptide  sequence  of  the  12kd  Drotein  can  be  "back- translated"  into  a  DNA  sequence 
with  a  limited  degeneracy.  This  probe  is  currently  being  employed  for 
hybridization  selection  of  the  12kd  protein  coding  sequence  directly  from  a  cDNA 
library.  The  peptide  sequence  is  shown  below  along  with  the  corresponding  DNA 
and  probe  sequence: 


N  HIS  HIS  TRP  ASP  GLY  DOPA  GLY  DOPA  C 


peptide 


5'  CAT  CAT 
C  C 


TGG  GAT  GGG  TAT 
C  A  C 
T 
C 


GGG  TAT  3 ' 
A  C 
T 
C 


sense"  strand 


3'  GTA  GTA  ACC  CTA  CCC  ATG  CC  5'  probe 

G  G  GTA 

A 
G 


B.  Polyvalent  antisera  probes  -  Polyvalent  rabbit  antisera  were  raised 
against  purified  31kd  protein  and  a  mixture  of  20kd  and  31kd  protein.  These 
antisera  were  raised  by  Cambridge  Research  Biochemicals  and  their  reactivity 
confirmed  via  Western  Blot  analysis.  The  antibody  has  been  used  to  successfully 
screen  an  adult  Fasciola  hepatica  expression  library  and  is  also  being  used  to 
localize  the  proteins  in  adult  and  juvenile  worm  sections  (2) . 

C.  Monoclonal  antibody  probe  -  One  of  the  objectives  of  this  proposal 
involves  the  study  of  the  biological  processes  of  eggshell  formation  in  the 
trematode  flukes  Sj.  mansoni  and  FL.  hepatica .  We  have  elected  to  use  monoclonal 
antibodies  against  purified  eggshell  precursor  proteins  to  begin  to  determine 
points  of  crosslinking  and  assist  us  in  purifying  large  quantities  of  these 
proteins  for  further  study.  Our  first  objective  was  to  produce  and  characterize 
a  battery  of  monoclonal  antibodies  reactive  against  eggshell  components.  We  have 
currently  in  our  inventory  A3  monoclonal  hybrids  reactive  against  a  purified 
31kda  eggshell  precursor  protein  (Table  II).  These  monoclonal  antibodies  are 
being  cloned  by  limiting  dilution  and  rescreened  by  ELISA,  Western  blot  and 
immunoelectron  microscopy.  Additional  monoclonal  antibodies  produced  after 
immunization  with  Mehlis'  gland,  uterus  ootype  and  vitellaria  are  also  currently 
being  evaluated.  Additional  human  monoclonal  antibodies  reactive  with  Sk_  mansoni 
eggs  have  been  characterized  to  be  cross-reactive  with  F\_  hepatica .  One  of  these 
monoclonal  antibodies,  an  IgM  antibody,  is  reactive  against  two  bands  of 
molecular  weight  range  30-A0  kda  in  a  Western  blot  using  a  crude  homogenate 
preparation  of  F\_  hepatica .  Other  monoclonal  antibodies  are  now  being  evaluated 
by  immunofluorescence  and  immunoelectron  microscopy.  Electron  micrographs  of  the 
Dopa-rich  vitellarial  granules  of  juvenile  and  adult  FL_  hepatica  are  shown  in 
Figures  1A  and  IB,  respectively. 
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III.  Gene  Isolation 


A.  Library  construction  -  A  cDNA  library  was  recently  constructed  using  a 
lambda  gtll  expression  vector  and  mRNA  derived  from  adult  flukes.  This  library 
contained  approximately  1  x  10^  original  clones  eighty  percent  of  which  carried 
fasciola  DNA  inserts.  Three  libraries  were  constructed  using  size  fractionated 
RNA  in  the  following  ranges  i)  500-1000  bp,  ii)  1000-2000  bp  and  iii)  >2000  bp. 
Parallel  libraries  were  also  constructed  in  the  vector  lambda  gtlO  to  facilitate 
hybridization  screening.  (3,  4)  Previous  expression  libraries  were  constructed 
using  genomic  DNA  and  mung  bean  nuclease;  these  proved  to  express  an  extremely 
limited  set  of  genes  and  were  not  useful  for  eggshell  gene  isolation. 


B.  Isolation  of  putative  20kd  and  31kd  gene  coding  sequences  -  An  antibody 
screening  technique  (2)  was  used  to  select  a  number  of  isolates  from  the 
expression  library  containing  500-1000  bp  inserts.  The  isolates  fell  into  three 
groups  as  follows:  Group  I  contained  a  single  1000  bp  insert;  Group  II  contained 
a  single  400  bp  insert.  Group  III  contained  a  1000  bp  insert  bisected  by  the 
cloning  enzyme  EcoRI  releasing  a  540  and  a  500  bp  fragment.  Probing  of  these 
inserts  with  an  oligomer  corresponding  to  the  female-specific  20kd  protein  of 
zurita  (5)  suggests  that  Group  II  encodes  a  20kd  protein.  The  1000  bp  DNA's 
presumably  encode  the  31kd  protein  since  the  antisera  used  for  selection 
recognize  only  a  20kd  and  31kd  protein.  Subcloning  and  DNA  sequencing  of  the 
genes  is  proceeding  to  confirm  the  identity  of  these  sequences. 
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TABLE  I 


PROTEIN 

A 

B 

C* 


PUTATIVE  FASCIOLA  EGGSHELL  PRECURSOR  PROTEINS 


APPARENT  M  W 


MAJOR  AMINO  ACIDS 


70kD 

Asx 

21% 

Gly 

11 

Dopa 

4 

Tyr 

9 

Arg 

8 

31kD 

Asx 

14 

Gly 

16 

Dopa 

10 

Lys 

13 

21kD 

Asx 

16 

Gly 

12 

Lys 

12 

Tyr 

9 

12kD 

Gly 

30 

Dopa 

15 

His 

14 

*  from  Zurita  et  al.,  1987 


TABLE  II 


MONOCLONAL  ANTIBODIES  REACTIVE  WITH  31  kda  EGGSHELL  PRECURSOR  FROM  F 


MONOCLONAL  ANTIBODY 


E/C  OD  AGAINST  31  kda 


ID1 

1.457 

AG  5 

0.966 

FB7 

0.519 

GG12 

0.447 

GF12 

0.414 

FF5 

0.406 

HC12 

0.383 

BC11 

0.379 

FF9 

0.348 

FB12 

0.345 

BB10 

0.345 

FF6 

0.294 

FC12 

0.268 

CD9 

0.273 

FA12 

0.283 

CAl  2 

0.250 
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